ABSTRACT Two new Japanese species, Pseudasphondylia kiritanii and Pseudasphondylia elaeocarpi (Diptera: Cecidomyiidae), are described, and the three previously known Japanese species of Pseudasphondylia are redescribed. Geographical distribution, host plants, and biological notes are provided for each species. Morphological characters of Pseudasphondylia are discussed in comparison with some other genera of Asphondyliini. Keys to the world species of Pseudasphondylia males and to immature stages of Japanese species are provided. Possible host alternation by P. matatabi and P. kiritanii is suggested based on the results of previous and current studies.
THE GALL MIDGE TRIBE Asphondyliini (Diptera: Cecidomyiidae) is a well-circumscribed monophyletic group sharing unique characteristics of the adult postabdomen (Gagné 1994) . The presence of a needle-like ovipositor in most species enables them to pierce plant tissue (Mö hn 1961 , Gagné 1989 , and thus many species can lay their eggs into hard plant organs such as unopened buds, ßower buds, and fruit. In addition, some species exhibit unique ecological and life history traits such as host alternation (Harris 1975 , Orphanides 1975 , Uechi et al. 2004 ), prolonged diapause (Maeda et al. 1982 , Takasu and Yukawa 1984 , Yukawa 2000 , Tabuchi and Amano 2003a , and association with fungal symbionts (Neger 1908 , Richter-Vollert 1964 , Borkent and Bissett 1985 , Meyer 1987 , Bissett and Borkent 1988 , Yukawa and Rohfritsch 2005 . Therefore, studies of ecological and phylogenetic aspects of this tribe will clarify the processes of host-and/or galling organ shift and elucidate the evolution of various ecological and life history traits. There are still many undescribed species in the world, even though the tribe is a taxonomically and phylogenetically well-studied group, especially in the Nearctic and Neotropical regions, compared with other tribes of Cecidomyiidae (Mö hn 1961 , Gagné 1994 . Further taxonomic and morphological studies are needed to conduct comprehensive evolutionary studies of this tribe, particularly on the Old World taxa.
The tribe Asphondyliini is divided into two subtribes, Asphondyliina and Schizomyiina (Gagné 2004) . The genus Pseudasphondylia belongs to the subtribe Asphondyliina and comprises seven previously known species in the world (Gagné 2004) : Pseudasphondylia campanulata (Mani 1954) forms stem galls on Sabia campanulata Wall. (Sabiaceae) in India (Mani 1954) ; Pseudasphondylia rauwolfiae Coutin, 1980 , is responsible for fruit galls on Rauwolfia schumanniana (Schl.) Boiteau (Apocynaceae) in New Caledonia (Coutin 1980) ; and Þve other species are known from eastern parts of the Palaearctic Region (Table 1 ; Kovalev 1964 , Yukawa and Masuda 1996 , Mo and Xu 1999 .
In this article, we describe two new species of Pseudasphondylia from Japan, redescribe the three Japanese congeners, and discuss the sexual dimorphism of the Þrst and second ßagellomeres and the stigmatal protuberances of the pupal abdomen, both of which are unique traits to Pseudasphondylia and have seldom been noticed. We also summarize the life history of the Japanese species.
Materials and Methods
Collection of Galls and Gall Midges. Galls caused by the genus Pseudasphondylia were collected from various localities in Japan. CollectorsÕ names are abbreviated as follows in the list of specimens examined: JY, Junichi Yukawa; KG, Katsuo Goukon; KK, Keizi Kiritani; and MT, Makoto Tokuda. Some of the galls were dissected under a stereoscopic microscope to obtain larval and pupal specimens. When some of the dis-sected galls contained mature larvae or pupae, the rest of the collected galls were kept in plastic bags (350 by 250 mm) to obtain adults and pupal exuviae. All specimens collected in this study were preserved in 75% ethanol or 99.5% acetone.
Host plant ranges and geographical distribution of the Japanese species are based on Yukawa and Masuda (1996) and current collection records. Distributional information with asterisks indicates new distribution records for the species.
Morphological Studies and Terminology. For microscopic study, some of the ethanol-preserved specimens were mounted on slides in Canada balsam by using the techniques outlined in Gagné (1989) . In addition, we examined K. MonzenÕs and J. YukawaÕs type specimens and other specimens used in previous studies (Yukawa 1971 , Yukawa 1974 , Tokuda and Yukawa 2002 deposited in the Entomological Laboratory, Kyushu University. Drawings were made with the aid of a drawing tube. Some important structures of the pupae were examined with a scanning electron microscope (S-3000N, Hitachi, Tokyo, Japan) by using the acetone-preserved specimens.
Adult morphological terminology, except for that of thoracic plates and setae, follows usage in McAlpine (1981) and that of the thoracic setae and scales follows usage in Tokuda (2004) and Tokuda et al. (2004b) . Counts of setae and scales were based on the setal and scale insertions because many setae and scales are lost through the processes of collection, preservation, and preparation. Morphological terminology of the immature stages follows usage in Mö hn (1955, 1961) , which was originally written in German and later translated into English in Yukawa (1971) , but terminology of the pupal antennal horn follows that in Gagné (1994) . In addition, the term "anterior dorsal papillae" (Tokuda et al. 2004a, b) was applied to pupal abdominal papillae that are situated in the anterior fourth of the dorsal surface and distinctly anterior to the row of "dorsal papillae."
Up to the present, there has been a contradiction in counting the number of adult palpal segments of the genus Pseudasphondylia. A basal small segment with setae was recognized as a palpiger in some studies (Monzen 1955 , Coutin 1980 , Mo and Xu 1999 , whereas it was considered as the most basal segment of palpus in the others (Yuasa and Kumazawa 1938 , Mani 1954 , Kovalev 1964 , Yukawa 1974 . In this article, when the basal segment has setae, we regard it as one of the palpal segments.
A key to world species of Pseudasphondylia is provided for adult males. For larval and pupal stages, keys are provided only for the Japanese species, because those of the exotic species have not yet been described, although Coutin (1980) described some larval features of P. rauwolfiae. All specimens used in this study are kept in the collection of the Entomological Laboratory, Faculty of Agriculture, Kyushu University, Japan. Adult. Antenna with 12 ßagellomeres. All legs covered with many blackish scales; Þrst tarsomeres of all legs each with a rather short apical spur; claws simple on all legs, bent nearly at right angle; wing densely covered with dark grayish hairs. First through seventh abdominal tergites rectangular, some lateral setae present on Þrst to seventh abdominal tergites, elsewhere covered with scales on Þrst through seventh abdominal tergites. Male: gonostylus suboval, distally with two sclerotized teeth; gonocoxite rather long, ventrally extending a little beyond insertion of gonostylus; aedeagus slender, tapering distally. Female: First and second ßagellomeres fused; ßagellomeres shortened distally, the terminal one subglobular. Ovipositor protractile, slender, aciculate, basally with a bilobed cercus-like structure; apex of ovipositor without setae.
Genus Pseudasphondylia Monzen

Pseudasphondylia
Mature Larva. Body color yellow to yellowish orange. Cervical papillae without setae.
Pupa. Pupal skin not pigmented. Apical horn long, acutely pointed with Þnely denticulate outer margin; upper and lower frontal horns absent.
Remarks. The genus Pseudasphondylia is characterized by the presence of unsclerotized parameres, two separate teeth on the gonostylus, and the absence of setae on the larval cervical papillae. Pseudasphondylia is morphologically similar to the Neotropical genus . polygama (Yukawa and Masuda 1996) since the species was Þrst described as a fruit gall midge in Yuasa and Kumazawa (1938 ). However, Suzuki et al. (1991 , 1993 , 1994 , not published in a formal scientiÞc journal but in Domestic Report on Trial Introduction of Fruit Trees, Nangai Village, Akita Prefecture, Japan) observed that galls developed directly from ßower buds. Therefore, in this article, we treat the galls as ßower bud galls.
Bruggmanniella Tavares, 1909, but differs from it as follows: cervical papillae and some other ventral papillae are without setae in larvae of Pseudasphondylia, whereas all papillae on the ventral surface have setae in larvae of Bruggmanniella as in the other Neotropical genera of Asphondyliina (Mö hn 1961, Gagné et al. 2004) . Pseudasphondylia is also similar to Illiciomyia Tokuda, 2004 and Probruggmanniella Mö hn, 1961 . It is easily distinguished from Illiciomyia by the structure of the male ßagellomeres and the presence of apical spurs on the Þrst tarsomeres (Tokuda 2004) and from Probruggmanniella, which has a single tooth on the gonostylus (Mö hn 1961), rather than two separate teeth.
Based on the aforementioned recognition of adult palpus and palpiger, the number of palpal segment for known species of Pseudasphondylia can be summarized as in Table 2 .
Pseudasphondylia kiritanii sp. n. (Figs. 1A, 2A, 3A and B; Tables 3 and 4) Male. Eye bridge seven to eight facets long. Frontoclypeal setal count as in Table 3 . Palpus four-segmented; Þrst palpal segment Ϸ50 m in length, 1.2 times as long as basal width; second 1.5 times as long as Þrst; third 0.8 times as long as second; fourth as long as third. Scape and pedicel with setae rather dense; Þrst and second ßagellomeres not fused; ßagellomeres not clearly shortened distally; Þrst ßagellomere Ϸ150 m in length, 3 .0 times as long as wide, 1.1 times as long as second; Þfth ßagellomere Ϸ140 m in length, 3 .0 times as long as wide; circumÞla anastomozing.
Thoracic setal counts as in Table 3 . Lengths of leg segments as in Table 4 ; empodia as long as or slightly shorter than claws on all legs. Wing length 1.80 Ð2.30 mm, 2.1 times as long as wide; R 5 joining costa slightly beyond wing apex. Mature Larva. Body length 2.1 mm. Second antennal segment short, subglobular, 6.0 m in length. Spiracular rudiment-like swelling present between outermost dorsal papilla and pleural papilla on metathorax; otherwise, number and position of spiracles normal. Four dorsal papillae without setae on thoracic segments, outermost pair with seta on abdominal segments; eighth abdominal segment with four dorsal papillae, each with seta; three pleural papillae present on each side of prothorax, without setae; one pleural papilla present on each side of other thoracic and abdominal segments, without setae on mesothorax, each with seta on metathorax and abdominal segments; two pairs of terminal papillae present, outer pair with relatively long seta, inner pair with minute seta. Sternal spatula ( Fig. 2A ) 250 m in length, distally with four-pointed lobes, two inner lobes a little longer than the two outer; three lateral papillae present, two of them each with seta; sternal papillae without setae on pro-and mesothorax, with seta on metathorax; inner pleural papilla without setae on all thoracic segments; two anterior ventral papillae each with seta; two elliptical papillae present on anteroventral portion of each abdominal segment, without setae; posterior ventral papillae not apparent; two ventral papillae present on eighth abdominal segment, each with seta; four anal papillae without setae. Each abdominal segment, except terminal one, ventrally with many transverse rows of minute spines, which are more densely distributed in the anterior and posterior third and with many small triangular spines dorsolaterally.
Pupa. Body length 2.6 Ð2.8 mm, including apical horns. Apical horn ( Fig. 3A) 180 Ð200 m in length; apical papilla situated on a small protuberance and with 60 Ð 80-m-long seta; usually a pair of lower facial papillae present, each with minute seta; two pairs of lateral facial papillae present, a pair of them each with minute seta; prothoracic horn relatively long, 330 m; stigmatal tubercles present on second to eighth abdominal segments, those on second to fourth abdominal segment remarkably long, 130 Ð180 m; Þrst abdominal segment with dense minute spines on ventral and dorsal surface; second to eighth abdominal segments with dense minute spines on ventral surface and on posterior half of dorsal surface; second to eighth abdominal segments with three to four transverse rows of rather long spines on anterior half of dorsal surface, each spine 18 Ð38 m in length; four dorsal papillae present on Þrst to seventh abdominal segments, outer two each with minute seta; two dorsal papillae on eighth abdominal segment, each with minute seta; two anterior dorsal papillae present on second to eighth abdominal segments, each with minute seta; usually one pleural papilla present on each side, with minute seta.
Etymology. The speciÞc name honors Dr. Keizi Kiritani (former Head Division of Entomology, National Institute of Agro-Environmental Sciences, Ibaraki, Japan) who has made remarkable contributions to insect pest control in East Asian countries for many years and who Þrst found galls of this species. Remarks. This species is distinguishable from P. rokuharensis by the thoracic setal counts, wing size, the number of posterior rows of setae on the tergites, and the presence of a pair of trichoid sensilla on the sternites; from P. matatabi by the short ovipositor relative to the length of the seventh sternite; from P. philadelphi by the shape of hypoproct; and from P. campanulata by the number of palpal segments. The original descriptions of P. diospyri and P. rauwolfiae are inadequate so it is difÞcult to compare P. kiritanii with them. However, P. kiritanii differs from the two congeners by the male ßagellomeres, all of which are subequal in length. In addition, P. kiritanii is distinguished from P. diospyri by the shallowly separated male cerci and from P. rauwolfiae by the distinctly longer male Þrst ßagellomere. The pupa of P. kiritanii is similar to P. rokuharensis and P. matatabi but differs from them in the length of the apical horn, prothoracic horn, and stigmatal tubercles and in the number and arrangement of facial and dorsal papillae. Male. Eye bridge Þve to six facets long. Frontoclypeal setal count as in Table 5 . Palpus three-segmented; Þrst palpal segment Ϸ25 m in length, 0.7 times as long as basal width; second 4.0 times as long as Þrst; third 1.1 times as long as third. Scape and pedicel with setae rather dense; Þrst and second ßagellomeres not fused; ßagellomeres gradually shortened distally; Þrst ßag-ellomere Ϸ160 m in length, 4.0 times as long as wide, 1.1Ð1.2 times as long as second; Þfth ßagellomere Ϸ125 m in length, 3.3 times as long as wide; circumÞla anastomozing.
Thoracic setal counts as in Table 5 . Length of respective leg segments as in Table 6 ; empodia as long as claws on all legs. Wing length 2.05Ð2.35 mm, 2.4 times as long as wide; R 5 joining costa at wing apex.
Abdominal tergites without anterior pair of trichoid sensilla; Þrst to sixth tergites with a single row of posterior setae; seventh tergite with mostly double row of posterior setae; eighth tergite weakly sclero- Fig. 1B) : cerci triangular, separated deeply by V-shaped emargination; hypoproct basally rather wide, distally incised very deeply by V-shaped emargination, forming pair of narrow lobes, each usually with two apical setae; teeth of gonostylus closely approximated, 6 m apart from one another; paramere relatively small, without distinct setae; aedeagus relatively long. Mature Larva. Body length 1.7Ð2.4 mm. Second antennal segment short, conical, 10 m in length, 1.3 times as long as basal width. Number and position of spiracles normal; four dorsal papillae present, each with minute seta; eighth abdominal segment with two dorsal papillae, each with minute seta; three pleural papillae present on each side of prothorax, without setae; usually three pleural papillae present on each side of mesothorax, two of them each with minute seta; one pleural papilla present on each side of metathorax and abdominal segments, each with seta; terminal papillae not apparent. Sternal spatula (Fig. 2B) 270 Ð320 m in length, distally with four-pointed lobes, the two inner lobes slightly longer than the two outer; three lateral papillae present on all thoracic segments, usually two, rarely all three, with seta; sternal papillae without setae on pro-and mesothorax, each with seta on metathorax; inner pleural papillae without setae on pro-and mesothorax, each with seta on metathorax; two anterior and two posterior ventral papillae each with minute seta; ventral papillae on eighth abdominal segment not apparent; anal papillae not apparent. Each abdominal segment, except terminal one, ventrally with many transverse rows of minute spines, which are more densely distributed in anterior and posterior third and with many small triangular spines dorsolaterally.
Pupa. Body length 2.2 mm, including apical horns. Apical horn (Fig. 3C ) 150 Ð220 m in length, outer margin with regular denticulation; apical papilla situated on a small protuberance, with 55Ð75-m-long seta; a pair of lower facial papilla and two pairs of lateral facial papillae present, sometimes a pair of lateral facial papillae each with minute seta; prothoracic horn relatively long, 200 Ð230 m; stigmatal tubercles present on second to fourth abdominal segments, each 45Ð 60 m in length; those on Þfth to eighth abdominal segments rudimentary; Þrst abdominal segment with dense minute spines on ventral and dorsal surface; second to eighth abdominal segments with dense minute spines on ventral surface and on posterior half of dorsal surface; second to eighth abdominal segments with three to four transverse rows of rather long spines on anterior half of dorsal surface, each spine 25Ð30 m in length; six dorsal papillae present on Þrst to seventh abdominal segments, four (outermost and innermost pairs) of them each with minute seta; two anterior dorsal papillae present on second through eighth abdominal segments, each with seta; usually two pleural papillae present on each side, each with minute seta.
Etymology. The speciÞc name is formed from the generic name of the host plant.
Host Plant. Elaeocarpus sylvestris (Lour.) Poir. (Elaeocarpaceae).
Gall. This species forms two kinds of galls: one is a subconical swelling on the lower leaf surface, light green, 2.8Ð5.2 mm in height, 1.8Ð3.4 mm in basal diameter; another is a hemispherical swelling on the lower leaf surface, greenish brown, 1.5Ð2.9 mm in height, 1.3Ð2.6 mm in basal diameter; monothalamous ( Fig. 3D ; see also Gall No. 395 in Yukawa and Masuda 1996) .
Biological Notes. This species is univoltine and adults emerge from the upper surface of the leaf galls from early May to mid-June. Females lay their eggs in host leaf buds of 20 Ð30 mm in length. Galls become full grown by early July. The larvae inside the galls pass through the summer, autumn and winter as Þrst instars, develop through the second into the third (ϭÞ-nal) instar by early April, and pupate by mid-April (see Yukawa and Masuda 1996 Remarks. This species is distinguished from the other congeners by the shape of the hypoproct in the male genitalia. The adult has the smallest wings among Japanese species of Pseudasphondylia. In the immature stages, this species is distinguishable from the other congeners by the lack of larval terminal and anal papillae and the length of pupal stigmatal tubercles.
Pseudasphondylia rokuharensis Monzen
( Fig. 1C ; Thoracic setal counts as in Table 7 . Wing length Ϸ2.80 mm, 2.2 times as long as wide; R 5 joining with costa at wing apex.
Abdominal tergites without anterior pair of trichoid sensilla; Þrst through sixth tergites with double row of posterior setae, seventh tergite with mostly triple row of posterior setae; eighth tergite weakly sclerotized, without setae. Abdominal sternites without anterior pair of trichoid sensilla; Þrst through sixth sternites rectangular, 0.22Ð 0.25 times as long as wide; seventh sternite relatively long, 0.40 times as long as wide; eighth sternite shortened, 0.14 times as long as wide. Genitalia ( Fig. 1C) : cerci triangular, separated deeply by a U-shaped emargination; hypoproct wide, incised deeply by V-shaped emargination, each lobe with usually two apical setae; teeth of gonostylus widely separated, 20 m apart from one another; paramere relatively small, usually without distinct setae. Otherwise, see Yukawa (1971) . Mature Larva. Body length 3.1 mm. Three lateral papillae (previously regarded as inner lateral papillae in Tokuda and Yukawa 2002 ) present and closely approximated on all thoracic segments, two of them each with seta; inner pleural papillae (previously regarded as outer lateral papillae in Tokuda and Yukawa 2002) without setae on pro-and mesothorax, with seta on metathorax. Otherwise, see Tokuda and Yukawa (2002) .
Pupa. Body length 2.9 mm, including apical horns. Second to eighth abdominal segments with four to six transverse rows of rather long spines on anterior half of dorsal surface, each spine 17Ð50 m in length; two anterior dorsal papillae present on second through eighth abdominal segments, each with minute seta. Otherwise, see Tokuda and Yukawa (2002) .
Host Plant. Viburnum dilalatum Thunb. (Caprifoliaceae).
Gall. Galled fruit becomes two or three times larger than normal one and is covered with whitish Þne hairs densely; diameter 7.0 Remarks. This species is distinguished from the other congeners by the wide hypoproct of the male genitalia. In the immature stages, this species is distinguishable by the number of larval anal papillae, pupal facial papillae, and pupal transverse rows of spines as well as the extremely long pupal stigmata on second through fourth abdominal segments.
Pseudasphondylia matatabi (Yuasa & Kumazawa)
( Figs. 1D and 2C ; 
Male.
Frontoclypeal setal count as in Table 8 . Palpus three-segmented; Þrst palpal segment Ϸ25 m in length, as long as basal width; second 1.8 Ð2.0 times as long as Þrst; third 1.7 to 2.5 times as long as second. First and second ßagellomeres not fused; ßag-ellomeres gradually shortened distally; Þrst ßag-ellomere 180 Ð200 m in length, 3.8 Abdominal tergites with anterior pair of trichoid sensilla; Þrst through sixth tergites with double row of posterior setae; seventh tergites with mostly triple row of posterior setae; eighth tergites weakly sclerotized, without setae. Abdominal sternites with anterior pair of trichoid sensilla; Þrst to sixth sternites rectangular, 0.26 Ð 0.40 times as long as wide; seventh sternite 0.57 times as long as wide; eighth sternite 0.44 times as long as wide. Genitalia (Fig. 1D) : cerci triangular, separated shallowly by a V-shaped emargination; hypoproct incised shallowly by a V-shaped emargination, each lobe with two or three apical setae; teeth of gonostylus rather closely situated, 10 m apart from one another; paramere relatively small, usually without distinct setae. Otherwise, see Yukawa (1971) . Mature Larva. Body length 3.1Ð3.5 mm. Three pleural papillae present on each side of prothorax, without setae; usually two pleural papillae present on each side of other thoracic and abdominal segments each with minute seta. Sternal spatula (Fig. 2C ) 420 Ð 600 m in length, distally incised by a V-shaped emargination, forming a pair of large triangular lobes; an additional pair of small triangular lobes present on posterolateral portion of large lobes; three lateral papillae present on all thoracic segments, two of them (previously regarded as inner lateral papillae in Yukawa 1971) each with seta and located closely to one another, a remaining papilla (previously regarded as an outer lateral papilla in Yukawa 1971) without setae on all thoracic segments and located apart from the two other papillae on the prothorax, a little apart from them on mesothorax, located close to them on metathorax; sternal papillae usually without setae, rarely each with minute seta, on pro-and mesothorax, each with seta on metathorax. Otherwise, see Yukawa (1971) .
Pupa. Body length 3.6 mm, including apical horns. Stigmatal tubercles long, 170 Ð190 m, present on second to Þfth abdominal segments; Þrst abdominal segment with dense minute spines on dorsal surface; second to eighth abdominal segments with dense minute spines on posterior half of dorsal surface; second to eighth abdominal segments with three to four transverse rows of rather long spines on anterior half of dorsal surface, each spine 25Ð56 m in length; six dorsal papillae present on Þrst through seventh abdominal segments, four (outermost and innermost pairs) of them each with minute seta; two dorsal papillae on eighth abdominal segment, each with minute seta; two anterior dorsal papillae present on second through eighth abdominal segments, each with seta; usually two pleural papillae present on each side, each with seta. Otherwise, see Yukawa (1971) .
Host Plant. Actinidia polygama (Sieb. et Zucc.) Maxim. (Actinidiaceae).
Gall.
Flower buds enlarge and are divided into several parts with longitudinal furrows; diameter 15.0 Ð 38.0 mm, height 10.0 Ð22.0 mm; polythalamous (see Fig. 19D in Yukawa 1971 and Gall No. C-271 in Yukawa and Masuda 1996) .
Biological Notes. See Sulaiman and Yukawa (1992) and Yukawa and Masuda (1996) . Specimens Examined. JAPAN: one pupa (in acetone), Jinryo, Kamiyama, Tokushima, Shikoku, galls collected 3-X-2001, M. Yukinari, galls dissected 11-X-2001 by MT; six third instars (on slides) and many others (in ethanol), galls collected from Ino, Hisayama, Fukuoka, Kyushu, 14-IX-1998, N. Uechi; four males and two females (on slides), Ino, Hisayama, Fukuoka, Kyushu, 22-IX-2000, MT, adults emerged 25Ð29-IX-2000; two females (on slides), Ino, Hisayama, Fukuoka, Kyushu, galls collected 2-X-2000, MT, adults emerged 3-X-2000; 11 males, eight females, 12 third instars and seven pupae (on slides, Cecido. Nos. A5501Ð5538), Mount Takakuma, Kagoshima, Kyushu, galls collected 26-IX-1969, S. Hayashi, adults emerged 27-IX to 29-X-1969, reared by JY.
Distribution. Japan (Honshu, Shikoku*, Kyushu).
Remarks.
The adult of this species differs from the other congeners in the remarkably long third palpal segment. Immature stages of this species are distinguishable from those of the other congeners by the shape of the larval sternal spatula, the number of larval terminal papillae, and the length of stigmatal tubercles on the pupal Þfth abdominal segment. Fig. 1 and Table 1 Abdominal tergites with anterior pair of trichoid sensilla; Þrst to sixth tergites with double row of posterior setae, seventh tergite with mostly triple row of posterior setae; eighth tergite weakly sclerotized, without setae. Abdominal sternites with anterior pair of trichoid sensilla; Þrst to sixth sternites rectangular, 0.30 Ð 0.38 times as long as wide; seventh abdominal sternite rather long, 0.56 times as long as wide; eighth sternite 0.42 times as long as wide. Genitalia: cerci setose, separated deeply by V-shaped emargination; hypoproct incised shallowly by U-shaped emargination, each lobe with two apical setae; teeth of gonostylus widely separated, 19 m apart from one another; paramere without distinct setae. Otherwise, see Yukawa (1974 Yukawa (1974) .
Pseudasphondylia neolitseae Yukawa (See
Pupa. Body length 3.1 mm, including apical horns. Second to eighth abdominal segments with three to Þve transverse rows of rather short spines on anterior half of dorsal surface, each spine 5Ð20 m in length; two anterior dorsal papillae present on second to eighth abdominal segments, each with minute seta. Otherwise, see Yukawa (1974) .
Host Plant. Neolitsea sericea (Bl.) Koidz. (Lauraceae).
Gall. Brownish swelling on the both sides of current leaf; apically rounded subconical on the upper surface and hemispherical on the lower surface; diameter 2.1Ð 3.5 mm, height 2.8 Ð5.0 mm; monothalamous (see Fig. 3 in Yukawa 1974 and Gall No. C-254 in Yukawa and Masuda 1996) .
Biological Notes. See Yukawa (1974) , Yukawa et al. (1976) , Yukawa (1983) , Takasu and Yukawa (1984) , Yukawa and Matsuoka (1992) , Yukawa and Masuda (1996) .
Specimens Examined Remarks. The adult of this species differs from the other congeners by the fewer number of palpal segments, fused Þrst and second male ßagellomeres and the shape of the male cerci. In addition, the female wing is larger than that of the male in this species, while wings of the other Japanese congeners are similar in size in both sexes. In the immature stages, this species is easily distinguishable from the others by the shape of the larval sternal spatula and the arrangement of associated papillae, the absence of setae on the sternal papillae on the metathorax, the absence of inner pleural papillae, the absence of setae on the pupal apical papillae, short stigmatal tubercles on pupal second to fourth abdominal segments, and short spines on transverse rows of the dorsal surface. 
Discussion
Morphological Features
Sexual Dimorphism in the First and Second Flagellomeres. In most tribes of Cecidomyiidi, the Þrst and second ßagellomeres are usually fused (Yukawa 1971 , Gagné 1995 , Tokuda and Yukawa 2003 , but in Asphondyliini there are variations in this character among some genera and species. In the subtribe Schizomyiina, they are fused in both sexes in many genera and species, such as Schizomyia galiorum Kieffer 1889, the type species of Schizomyia, and all species of the genus Asteralobia Kovalev 1964, whereas in the genus Oxycephalomyia Tokuda & Yukawa 2004 , these ßagellomeres are not fused in both sexes (Tokuda et al. 2004a ). In the subtribe Asphondyliina, these ßag-ellomeres are generally not fused in both sexes for many cases, such as all Japanese species of the Asphondylia H. Loew, 1850 and the genus Illiciomyia (Tokuda 2004, Tokuda and Yukawa 2004, unpublished data) , whereas in Japanese Pseudasphondylia, except P. neolitseae, these ßagellomeres are not fused in the male but are fused in the female. As far as we know, such sexual dimorphism has never been reported in Cecidomyiidae. In addition, the female Þrst ßag-ellomeres of P. rokuharensis and P. matatabi are Ϸ1.1 times longer than male Þrst ßagellomeres. In Asphondyliina, this feature was observed in at least some species of Asphondylia and Daphnephila (unpublished data), whereas in Schizomyiina, it has never been found, except in two species of Asteralobia associated with Ilex spp. (Aquifoliaceae) (Tokuda et al. 2004b ).
Because such sexual dimorphism in antennal structure has been found only in the species whose adults emerge directly from galls on the host plant, it might be related to mating behavior. However, further studies are needed to reveal the adaptive signiÞcance and to analyze the evolutionary process of these features, because these characters have not been intensively examined for other genera and species of the tribe Asphondyliini so far.
Stigmatal Tubercles of Pupal Abdomen. In the genus Pseudasphondylia, the stigmatal tubercles of the pupal abdomen degenerate on the Þrst and several posterior segments. On the species that induce fruit or ßower bud galls in particular, those on the second to fourth or Þfth abdominal segments are extraordinarily elongated. The length of these stigmatal tubercles possibly reßects the different conditions in the galling organs of respective species, because all Pseudasphondylia species pupate in galls (Yukawa 1987 ). In contrast, in the genus Asphondylia, including many species associated with fruit and ßower bud galls, such degeneration and elongation of the pupal stigmatal tubercles have not yet been found, as far as we know. The pupae of Asphondylia usually have short and subglobular stigmatal tubercles on the Þrst through eighth abdominal segments. Because galls of P. rokuharensis and P. matatabi frequently drop to the ground before adult emergence Masuda 1996, Tokuda and Yukawa 2002) , the long stigmatal tubercles might function when pupae are submerged in the ßuid decaying matter of fruit and ßower bud galls, as has been mentioned in Mö hn (1961) for some other genera of Asphondyliina such as Bruggmanniella.
Life History and Ecological Traits
Life histories for the Japanese Pseudasphondylia are summarized in Fig. 4 , based on Takasu and Yukawa (1984) , Yukawa and Masuda (1996) , Tokuda and Yukawa (2002) as well as the present collection and dissection data. Among them, P. rokuharensis, P. neolitseae, and P. elaeocarpi are fundamentally univoltine and can complete their annual life cycle on a single host plant species, but the life histories of P. matatabi and P. kiritanii are still incompletely known.
In P. matatabi, adults emerge from ßower bud galls of A. polygama in late September (Yukawa and Masuda 1996) , but the females of P. matatabi lay their eggs into the ßower buds of A. polygama in May and early June. Thus, there is at least a 6-mo gap between adult emergence and oviposition for A. polygama. Generally, the adult life span of Asphondyliini lasts only one or, at the longest, several days (Orphanides 1975 , Yukawa et al. 1976 , Yukawa and Miyamoto 1979 , Sunose 1983 , Yukawa and Ohsaki 1988 , Tabuchi and Amano 2003b , and so is that of P. matatabi under laboratory conditions (M.T., N. Uechi, and J.Y., unpublished data). Therefore, it is undoubtedly impossible for the females emerged in autumn to survive throughout the winter and lay their eggs in the following spring. To date, we have no information about any possible winter host and galling organ for P.
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TOKUDA AND YUKAWA: JAPANESE SPECIES OF Pseudasphondyliamatatabi. They possibly use other host plant species during winter, because we have never found any evidence for the existence of larvae in overwintering buds and roots of A. polygama in spite of intensive examinations of these organs (M.T., N. Uechi, and J. Y., 1998, unpublished data) . For this reason, we presume that P. matatabi in Japan is a bi-or multivoltine species. In contrast, Liu and Larsson (1996) considered that a Chinese species, Pseudasphondylia sp., associated with Actinidia valvata Dunn. was univoltine and the Þrst instars might overwinter in the host tissue that would develop into ßower buds in the following year. However, the existence of overwintering larvae in the host tissue was not conÞrmed. So it might be worth considering a possibility of host alternation in that species.
In P. kiritanii, adults emerge from ßower bud galls of C. controversa in late May. Oviposition into ßower buds of the host is considered to be done in March and/or April, after the appearance of individual ßower buds of C. controversa, because the gall is induced on each ßower bud individually (Fig. 3B ). C. controversa can then be regarded as probably a spring host for P. kiritanii. Summer, autumn, and winter host(s) of P. kiritanii are still unknown. Because the pupae of both P. matatabi and P. kiritanii have long abdominal stigmatal tubercles, as do those of P. rokuharensis, they also may produce ßower bud or fruit galls on undiscovered hosts.
In the family Cecidomyiidae, at least three species of Asphondylia have been shown to exhibit host alternation (Harris 1975 , Orphanides 1975 , Uechi et al. 2004 . Although host alternation is rather common in Aphididae and Pemphigidae (Homoptera), it has not yet been reported for Diptera other than Cecidomyiidae and in other genera of Cecidomyiidae than Asphondylia (Uechi et al. 2004 ). Therefore, clarifying the evolutionary processes of host alternation in Cecidomyiidae is a fascinating study subject and it is worth gathering further ecological and life history information on multivoltine species of Pseudasphondylia and analyzing the phylogenetic relationships between species and genera of Asphondyliini.
